Introduction

Preparation and Characterization of Antibodies
Prostaglandin-Protein Conjugates
All PG-protein conjugates were prepared by coyalently linking bovine serum albumin to the PG molecule, a carbodiimide reagent being used by a modification of a previously described procedure for conjugation of other haptens to proteins (13, 22 
Specificity of Antisera
The specificity of antibodies prepared against the same conjugate may vary from animal to animal and from bleeding period to bleeding period; therefore it is essential to constantly recheck the specificity. An example of the type of specificity that is common with antiserum to PG's is seen in Tables 1 and 2 PGF2a, PGE2, and PGA2 that are being measured.
Collection and Handling of Samples
The procedures used for collecting and handling blood and tissue samples may be more critical when PG's are being measured than when steroids or protein hormones are being determined by radioimmunoassay.
Concern over collection procedures must begin with concern over the source of the blood sample. Although it is always advantageous to obtain the blood as close as possible to the expected source of the PG's, it has been shown that this variable may add considerable variation to the results. In our stud- cause tissue damage and inflammation may also release PG's. The easiest way to avoid these potential problems is simply to examine plasma. The major disadvantages of doing so are the lower concentrations encountered and the lack of direct evidence for secretion of PG's from a specific tissue. Blood samples should be collected in heparmnized containers and kept in ice until centrifugation, which should be done as soon as possible, especially to remove the platelets.
The plasma should then be stored frozen until radioimmunoassay, but whenever possible it is best to extract the plasma immediately after centrifugation and to store the extracts refrigerated, in ethanolic solution.
There is now little information on differences between PG concentrations in whole blood and serum and plasma. Table 3 shows such results of a study for two persons from whom blood was drawn within a 2-mm period and assayed; there is about a twofold difference between the results for the whole blood and those for serum or plasma, but no substantial difference was observed between results for serum and plasma. In addition, Kirton et al. (20 ) (14 ) . When storage is necessary, a procedure that can prevent false values is the addition of known amounts of the particular PG to be measured to a sample that has previously been assayed. When the assay is finally started, the sample will serve as an internal control to determine if the storage period has had any effect on PG concentrations in the blood.
We find that values for PGF2a change less than 15% over a nine-month period. This tracer PG should be added in 0. 1 ml of buffer.
Extraction and Chromatography
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3. Acidify the sample to pH 3.5-4.0 with 0. to bring the pH of the sample to 3.5-4.0.
3. Homogenize the sample in 10 ml of redistilled ethyl acetate at 4 #{176}C for 15 mm. Chromatography.
For chromatography the primary consideration is
which PG must be separated. This is usually a function of the specificity of the antiserum. We examined various means of separating groups, including thinlayer chromatography and column chromatography on Sephadex LH-20, Celite, or Amberlite XAD-2 resin. The "mini-silicic acid" column (12) proved to be the best; it was rapid, reliable, gave good separation and recovery, and most importantly did not produce a "blank" in the radioimmunoassay method. (Figure 6 shows the elution pattern for the silicic acid column.)
Details of this procedure are: 1. Slurry 0.5 g of silicic acid (100 mesh, Mallinckrodt) in solvent system II (benzene:ethyl acetate: methanol, 60:40:2, by vol) and pipet it into a 1 X 16 cm glass column ("Brock mini-column"; Macalaster Bicknell, New Haven, Conn. 06515) plugged with a circle of GF/A Whatman glass-fiber filter paper.
2. 5 ml of solvent II is allowed to run through the column and drain. 9.0 g NaCI 1.0 g Na azude 1.0 g gamma globulin 1000.0 ml distilled water 5. The elution and collection pattern followed depends on which of the PG's are to be measured (see Figure 3) . If PGA and PGB are to be determined, first add 1 ml of benzene and allow it to drain from the column. This removes extraneous lipids.
(a ) To elute the A and B groups, add 5 ml of solvent I and collect the effluent until the column is drained. 2. Dry the PG-containing fraction from the column, and dissolve the residue in 1 ml of absolute ethanol. Dry 0.1 and 0.2 ml (for PGA) or 0.1 and 0.4 ml (for PGE and PGF) aliquots in assay tubes.
3. Dry the remaining 0.7 ml (in the case of PGA) or 0.5 ml (PGE and PGF) and measure the radioactivity to assess recovery for the method (which should be 65-75%). 6. Gently vortex-mix the contents of the tubes and allow to equilibrate for at least 2 h at 4 #{176}C. 7. Now, within a 30-s interval, add 1 ml of buffer solution containing 2.5 g each of charcoal (Norit A) and dextran (Pharmacia, Uppsala, Sweden) per liter to all tubes in the assay; 2-5 mm later, centrifuge all tubes at 1200 x g for 10 mm. (100 -p 1 where p = total counts bound (sample) X 100/total counts bound (blank).
Establishment of Stable Assay CondItions
The assay procedure itself is potentially the most susceptible to error of any part of the technique. There are three points of major concern in addition to the obvious need for precision in the pipetting of standards and unknown solutions. The reaction can be carried out at room temperature, but a cold environment generally adds stability to the reaction and, most importantly, retards the "strip-#{149} ping" action of the charcoal, as will be discussed next. Once again, the important point is to standardize conditions for all tubes for every assay.
The last and most critical step is the addition of the dextran-coated charcoal suspension. The first variable to be studied with a new antisera is the "relative affinity" of the antibody with respect to charcoal "stripping."
The addition of charcoal to remove "free" E3HIPG causes a reversal of the above reaction in favor of the free state; this phenomenon is what we mean by "stripping."
The incubation time with charcoal has to be standardized so that competition of charcoal with antibody is constant and therefore not significant. This "stripping" phenomenon is less evident when very high affinity antisera and low temperatures are used, but it can be a major source of error.
Validation of Method
Most investigators now report results similar to those shown in Table 4 171-175 (1971) .
